The toxicity of aflatoxin B2, (hydroxydihydro-aflatoxin B,) was studied in several biological systems. Aflatoxin B,2,, is the monohydroxylated derivative obtained from addition of water to the double bond of the terminal furan of B,. Examination of the sensitivity of a group of microorganisms to B2, demonstrated that the inhibitory spectrum was similar to aflatoxin B,. However, the toxicity of B2, was markedly lower than B,, as measured by the initiation of bile duct hyperplasia in ducklings. Binding of aflatoxin to deoxyribonucleic acid (DNA) was determined by measuring the hypochromicity produced by the nucleic acid at 363 nm and the capacity of increasing amounts of DNA to quench the fluorescence of the toxin was also used as a measure of the binding of toxin to nucleic acid. These tests showed that the DNA-binding capacity of B2a was lower than B, .
During examination of microbial degradation of aflatoxin B,, it was discovered that a new fluorescing compound was produced which appeared to be a modification of aflatoxin B, (6) . Further tests demonstrated that the formation of the new compound was nonenzymatic and that it could be produced by treatment of aflatoxin B, with an acid (7) . Characterization of the compound showed that it was identical with the hemiacetal hydroxyhidydro-aflatoxin B, (3, 16) , which has also been called aflatoxin B,-W (1) and aflatoxin B28 (10) .
Aflatoxin B,8 differs from aflatoxin B2 in the presence of a hydroxyl group at the 2-position of the terminal furan. Aflatoxin M, also a hydroxylated derivative of B, has the hydroxyl group located at C-4 of the furan (14) . When aflatoxin M is administered to ducklings, liver lesions are produced that are similar to those attributed to aflatoxin B, (17 Since acid treatment of aflatoxin B, converted the toxin to B2a with an apparent decrease in toxicity, it was felt that further study of biological activity of the hydroxylated compound was essential in anticipation of a practical decontamination procedure involving acidification of toxin-contaminated foods or feeds. Furthermore, the reduced toxicity of B2, offers a unique opportunity for a comparative study of the mode of toxic action of the aflatoxins.
MATERIALS AND METHODS
Toxin production, assay, and binding procedures. Aflatoxin B, was produced and recovered by the procedures of Shotwell et al. (18) . Aflatoxin B2, was produced from B, and was purified by the methods outlined by Ciegler and Peterson (7) . Toxin concentrations were determined by thin-layer chromatography (18) and by spectrophotometric methods in a Beckman DB spectrophotometer (11, 15 Biological tests. Determination of the effects of aflatoxin on the growth of various microorganisms was carried out in a malt-yeast extract medium (MY; 13). A 10-ml amount of medium in each of several 300-ml Erlenmeyer flasks was inoculated with the test organisms followed by incubation at 30 C on a rotary shaker. Growth was measured by determining the absorbancy (540 nm) of a fixed volume of the culture medium.
Duckling assays were carried out by the Wisconsin Alumni Research Foundation, Madison, Wis. In these tests, 1-day-old white Peking ducklings were fed samples of aflatoxins B1 and B2a. After a 4-day dosing period, the ducklings were held an additional 2 days before being sacrificed; a section of the liver was collected and then examined histopathologically for bile duct hyperplasia. The extent of hyperplasia was expressed in relative numerical units.
RESULTS
Effect of afiatoxin B2^on growth of microorganisms. Of the various microorganisms tested, the growth of only a few species of Bacillus was inhibited by B2. (Table 1 ). This spectrum of antimicrobial activity is similar to that observed for nonhydroxylated aflatoxin (4) .
To estimate the comparative toxicities of B1 and Bu , the effect of various levels of the hydroxylated toxin on the growth of B. megaterium NRRL 1368 was determined. Growth studies showed that, after a 12-hr incubation in a liquid medium, 10 ug of aflatoxin B1 per ml essentially blocked development of B. megaterium. Under the same conditions, 100 ug of B2, per ml reduced the cell number by only 55%O (Fig. 1) (8, 19) . Evidently, the nucleic acid is bound to the toxin because DNA exerts a hypochromic effect on the absorption maximum of B1 at 363 nm. The observations suggest that the primary toxic event is the binding of aflatoxin to DNA, followed by a perturbation in the transcription process. Since biological tests disclosed that aflatoxin B2a was less toxic than B1, spectrophotometric determinations of the binding of the two compounds to DNA were carried out to determine whether the difference in toxic (8, 19) . Therefore, the reduction of B1 absorbance and the reduction of B2. absorbance by DNA were compared ( Table 2) . Addition of 0.57 jumole of DNAphosphorus/ml to 10 lsg of B2. per ml did not produce a hypochromic effect, whereas the same level of DNA added to B1 reduced the absorbance at 363 nm by 0.12 unit.
Since Clifford and Rees (9) observed that the B1-DNA complex is completely separated into the two components on a Sephadex column, binding of the toxin to DNA apparently does not involve formation of covalent bonds between the two compounds. An analogy may exist between the binding of proflavine and that of aflatoxin to DNA; both compounds exert a toxic action probably related to interaction with DNA, but neither bonds covalently to the nucleic acid. Binding of proflavine to DNA has been measured by nucleic acid quenching of proflavine fluorescence (12) . This technique was used to evaluate the relative DNA-binding capacity of aflatoxin B1 and B2. (Fig. 2) aflatoxins B1 and B2. They reported that the spectrum of B1 is not changed in methanolammonium hydroxide (14:1, v/v), whereas the 363 nm peak of B2, disappears under the same conditions and a new absorption band is formed at 404 nm. They also observed that the spectral shift could be reversed byneutralizing thesolution, a condition which suggested that the modification of B2. depended on hydrogen ion concentration.
Our observations illustrate the dramatic difference in biological systems conferred on the aflatoxin molecule by hydroxylation at the 2-position. Since acid treatment of aflatoxin B1 produces a compound that is significantly less toxic than B1, further studies are being conducted to evaluate this procedure as a practical method for detoxifying contaminated feeds.
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